[A new method for the intravital assessment of the functional activity of the membrane transporters performing the efflux of antitumor preparations from the cells of solid tumor specimens].
A new method for intravital assessment of the functional activity of anticancer drug efflux transporters in intact solid tumor specimens was developed. The method is based on the well-known approach to the transporter functional evaluation by intracellular accumulation of antitumor drugs and particularly the anthracycline antibiotic doxorubicin (Dox). The main new point of the method providing investigation of intact solid tumor specimens which markedly simplified the procedure is the fact that the intratissue and intracellular accumulation of Dox is determined not by the level of the drug in the tissue but by its fluorescence decrease in the incubation medium. To assess just the intracellular content of Dox and to estimate the transporter functional activity, investigation of the influence of membrane transporter inhibitors such as verapamil (P-gp inhibitor) and sodium azide (inhibitor of all the energy-dependent ABC transporters) on the drug fluorescence decrease in the incubation medium is stipulated. The validity of such an approach was experimentally proved with the specimens of the Ehrlich solid tumor transplants in mice (a sensitive variant of the tumor and the tumor with induced drug resistance). Biopsy specimens of human breast tumors were investigated with the new method and functional activity of various efflux transporters was revealed: (1) only P-gp, (2) both P-gp and other ABC transporters, (3) only transporters different from P-gp, (4) no functional activity of efflux transporters. The main trends of the further investigation of efflux transporter functional activity in human solid tumors possible for the first time with the use of the new method are defined.